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(54) Improvements In or relating to tube couplings 



(57) The disclosure reflates to a tube coupling to re- 
ceive and hold a tube comprising a coupling body (1 0) 
having a throughway (11) open at one end (12) to re- 
ceive an end portion of tube, an annular step (28) in the 
throughway facing the open end to provide an end stop 
for a tube end. and an end cap (13) engaging the cou- 
pling body for axial movement between fonvard and re- 
tracted positions on the body. The end cap has an open- 
ing (20) for the end portion of the tube to extend there- 
through and a tube locking collet (2 1 ) in the cap to perniit 



entry of a tube into the cap and to resist withdrawal. An 
annular seal (29) is located in the coupling body adja- 
cent the annular step, the seal having an inner annular 
portion (30) with which the tube end is engageable and 
an outer annular portion (31 ), and a sleeve (32) between 
the locking devrce and seal to compress the outer an- 
nular portion of the seal axially in response to forward 
movement of the end cap to cause the inner portion of 
the seal to be pressed into sealing engagement with the 
tube end. 
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Description 



£0001 J This invention relates to lube couplings whicii 
may be single or m uftiple tube couplings providing infine. 
elbow or T-couplings or tube closures. 
[0002J Our -Speedfit" tube connector (the subject of 
UK Patent No. 1520742) has a coupling body with a 
throughway open at one end and a tapered cam surface 
in the open end to receive a collet for locking a tube in 
the coupling. The collet is compressed against the tube 
by a slight withdrawal of the tube and collet from the 
coupling body which lodes the tube in the coupling body. 
The collet can be depressed into the body to release the 
tube. 

[0003] Our -Supersear connector {the subject of our 
UK Patent No. 21 671 47) has a separate sleeve screwed 
onto the open end of the coupling body in which the ta- 
pered cam is fomied. By screwing the sleeve onto the 
coupling body the gripping action of the collet on the 
tube Is increased- Also the collet becomes locked up in 
the coupling body and cannot be depressed to release 
the tube. 

[0004J Our -Speedfit/Supersear coupling (the subject 
of European Patent Publication No. 0945662) compris- 
es a coupling body having a throughway open at one 
end to receive an end portion of a tube and having an 
internal cam surface tapering towards the open end in 
whrch a collet is located for locking the tube in the cou- 
pling body by engagement with the tapered cam sur- 
face, and having step means to limit entry of the collet 
into the throughway. the coupling body having a main 
body the throughway of which receives the end of a tube 
and contains said step means to limit insertion of the 
collet and an end cap in screw threaded engagement 
with the main body containing said open end to the 
throughway and the tapered cam surface, and indexing 
means between the end cap and main body to define 
different positions of rotational adjustment in the first of 
whk:h a tube can be Inserted and, by depressing the col- 
let into the coupling body, released from the coupling 
body and in the second of which the collet is engaged 
with the step means to prevent the collet being de- 
pressed into the coupling body to release the tube. In 
the preferred arrangement the end cap has an internally 
threaded sleeve portion encircling and In screw thread- 
ed engagement with an extemal thread on the main 
body. 

[0005] In the latter construction, an "O" ring seal is 
provided in the throughway in the coupling body to en- 
gage and seal with the outer surface of the tube. The 
seal is spaced from the ends of the collet by a washer 
or sleeve. This arrangement provides small cavities be- 
tween adjacent components in which liquids can pene- 
trate and become trapped and difficult to remove by 
cleaning. Such entrapped liquids can deteriorate over a 
period of tinrie and cause contamination in subsequent 
liquid flowing through the coupling. 
[0006J Our European Patent Publfcation No. 1233225 



discloses a tube coupling to receive and hold a tube 
comprising a coupling body having a throughway open 
at one end to receive a tube, an annular step in the 
throughway facing the open end to recehre an end of a 
s tube, an end cap engaging the coupling body for axial 
movement between forward and retracted positron on 
the coupling body, the end cap having an opening for 
the tube to extend through, a seal located in the coupling 
body between the step and the open end of the body 
10 and in the fomi of an annular sleeve encircling the 
throughway. the seal having an out tumed annular 
flange at one end which engages with the annular step 
to receive and seal with an end of the tube inserted into 
the throughway and means operable by the end cap to 
IS compress the sleeve around the outer surface of the 
tube adjacent said end of the tube to form a seal with 
the end of the tube. 

[0007] This an^angement provides a combination of 
the -Speedm- and "Supersear features referred to 
20 above in which any potential leak paths from an end of 
a tube in the coupling body is minimised and recesses 
or cavities between adjacent components in the leak 
path are minimised to present a substantially clean 
smooth internal surface to the outer side of the tube con- 
25 nected in the coupling. 

[0008] The latter arrangement Is. however, relatively 
complteated requiring inter fitting componehts which 
present some manufacturing difficulties particularly for 
small sizes of tube couplings. 
^ [00091 This invention provides a tube coupling to re- 
ceive and hold a tube comprising a coupling body having 
a throughway open at one end to receive an end portion 
of tube, an annular step in the throughway facing the 
open end to provide an end stop for a tube end. an end 
35 cap engaging the coupling body for axial mover^ent be- 
tween fonvard and retracted positions on the body, the 
end cap having an opening for the end portion of the 
tube to extend therethrough and a tube k>cking dev«e 
in the cap to promote entry of a tube into the cap and to 
resist withdrawal of the cap. an annular seal located in 
the coupling body adjacent the annular step, the seal 
having an inner annular portion with which the tube end 
is engageable and an outer annular portion, and means 
to compress the outer annular portion of the seal axially 
in response to forward movement of the end cap to 
cause the inner portion of the seal to be pressed Into 
sealing engagerir]ent with the tube end. 
[00101 For example, the means to compress the outer 
portion of the. annular seal may comprise an annular 
so sleeve located in the throughway in the coupling body 
through which the tube extends, the sleeve having one 
end In engagement with the outer annular portion of the 
seal andihe other end In engagement directly or Indi- 
rectly with the cap to be forced into engagement with 

ss thesealbyfonvardmovementofthecaponthecouplinq 
body. 

[00111 The annular seal may be in the fonn of an an- 
nular disc having an Inner and an annular portion for en- 
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g;)gement by the tube end, and an outer annular portion 
for engagement by said compressing means. 
[0012] More specifically, the outer portion of the an- 
nular seal may have an annular projection facing the 
open end of the coupling body with which said conn- 
pressing means is engageable, the end portion of the 
tube engaging the inner annular portion of the seal with- 
in the projection so that compression of the projection 
presses the projection into sealing engagement with the 
outer surface of the tube. 

[0013] The projection on the outer annular portion of 
the seal may comprise a shallow collar fomned on the 
outer periphery of the seal within which the tube end 
may engage, the collar having a rounded end portion 
with which the means to compress the outer portion of 
the seal engage. 

[0014] Alternatively, the outer annular portion of the 
seal may have a toroidal shape project within which the 

end portion of the lube engages the seal and with which 
the means to compress the outer portion of the seal en- 
gage the toroidal shaped projection when compressed 
the sealing against the outer surface of the tube end. 
[0015] In ariy of the above arrangements the tuk>e 
locking device in the cap may comprise an annular collet 
having a plurality of resilient arms and the cap has a 
cam surface which tapers towards the open end of the 
cap with which the resilient arms of the collet are en- 
gageable to be pressed inwardly with movement of the 
collet towards the open end of the cap to force the arms 
into gripping engagement with the tube. 
[0016] In the latter arrangement, the ends of the arms 
of the collet may be engageable with the means to com- 
press the outer portion of the sealing ring so that when 
the cap is rrioved in a forward direction on the coupling 
body, the collet moving with the cap forcing the com- 
pression means to act on the outer portion of the seal 
to compress the seal into sealing engagement with the 
end of the tube. 

[0017] Also in any of the above arrangements the in- 
terengaglng means may be provided between the cap 
and coupling body which, on rotation of the cap in one 
direction drives the cap forwardly on the coupling body 
and in the opposite direction rearwardly on the coupling 
body. 

[0018] By way of example, the coupling body may 
have a spirally wound groove, and the cap has a pro- 
jection or projections engaging in the groove to cause 
the cap to move forwardly or rearwardly on the body with 
rotation of the cap in one or other direction. 
(001 9] More specifically, the spirally wound groove on 
the coupling t>ody may extend approximately half way 
round the coupling body and the cap may have a pro- 
jection engaging in the groove so that a half turn of the 
cap with respect to the coupling body advances or re- 
tracts the cap over the total travel of the cap pemriitted 
by the groove. 

[0020] In the latter arrangement detent means may be 
provided for retaining the projection in the fully ad- 



vanced or fully retarded position in the helbally wound 
groove. 

[0021 ] The following is a description of some specific 
emt>odinr>ents to the invention, reference being made to 
5 the accompanying drawings in which:- 

Figure 1 is an exploded perspective view of a 
straight double-ended connector for two lengths of 
tube; 

10 Figure 2 is a sectional view through the coupling of 
Figure 1 ; 

Figure 3 is a sectional view through a first modified 
version <^ the coupling of Figure 1 ; and 
Figure 4 is a sectional view through a second mod- 
^5 tf led version of the coupling 

[0022] Refemng firstly to Figures 1 and 2 of the draw 
ings, there Is shown a tube coupling which is generally 
of the form described and illustrated in our European 

20 Patent Publication No. 0945662. That application dis- 
closes a tube coupling embodying features of our 
"Speedfit" tutDe connector which forms the subject of our 
UK Patent No. 1 520742 with the features of our "Super- 
seal" connector as described in our UK patent No. 

25 21 671 47. The tube coupling comprises a coupling body 
having a main body part end cap on the body part, and 
a collet for gripping a tube to be locked in the coupling 
body located in the end cap with a seal for engaging the 
tube is located in the main body part. In one position of 

30 the end cap on the main body part, a tube can be locked 
in or released from the coupling body by the collet as 
described in our UK Patent Publication No. 1620742. 
The gripping action of the collet on the tube can en- 
hanced by screwing the end cap further onto the main 

35 body part of the coupling as described in our UK Patent 
Publication No. 21 671 47 and means are provided as de- 
scribed in our European Patent Publication No. 
0945662 to index the movement of the end cap with re- 
spect to the main body part so that the end cap is readily 

^o adjustable between the first position in which the tube 
can be engaged by a collet but readily released when 
required and a second position in which the tube is 
locked against release in the collet. 
[0023] In accordance with the present invention, a 
tube connector comprises a coupling body 1 0 having a 
throughway 11 open at one end 12 to receh^e internally 
an end portion of a tube (not shown) and externally an 
end cap 13. The coupling body has a pair of helical 
grooves 14 spaced diametrically apart around the body, 

50 each having an axially extending entry 15 over a step 
1 6. The grooves extend from the entry around and along 
the coupling body to terminate at inner ends 1 7 adjacent 
an enlarged integral collar 18 encircling the coupling 
body. The caps 13 has tugs 19 spaced diametrically 

55 across the lugs 14 on the inner periphery of the cap to 
engage in the grooves 14. The cap 13 is presented to 
the coupling body with the lugs 19 in line with the entry 
ends 15 to the grooves. The lugs are snapped over the 
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steps 16 by an axial movement of the cap following 
Which the cap can be tightened onto the coupling body 
by rotation. As the cap rotates the lugs 18 traverse the 
grooves 1 4 drawing the cap along the body until the lugs 
reach the inner ends 1 7otthe grooves adjacentthe cen- s 
tral tNock 11 a. 

100241 The end cap 13 has an open end 20 in which 
a collet indicated generally at 21 is engaged. The collet 
comprises an annular portion 22 which projects from the 
open end 20 of the end cap and is formed with an out io 
turned annular flange or head 23 which can be manually 
gnpped for manipulating the collet. A portion of the collet 
extending into the throughway in the end cap has axially 
extending resilient aims 24 with which terminate in 
heads 25 having integral barbs or teeth 26 on the inner « 
^des thereof to grip the tube extending through the col- 

t002SJ There is a tapered cam surface 27 fonned in 
the end cap with which the heads 25 of the collet are 
engageable to be compressed inwardly as the collet is 20 
drawn outwardly of the throughway to cause the barbs 
26 on the Inner sides of the heads of the collet to grip 
and engage a tube extending through the collet 
10026] The throughway 11 in the main body part is 
formed with a step 28 facing the open end of the cou- 2s 
pling body to receive an end of a tube to be connected 
m the coupling body. An annular seal 29 is positioned in 
the coupling body against the annular step 28 The seal 
has an inner annular portion 30 to receive an end of a 
tube to be secured in the coupling body as described 30 
later. The end of the tube is cut square to ensure full 
engagement with the seal. The seal has an outer annu- 
lar portion 3 1 and an annular sleeve 32 is slidably locat- 
ed in the throughway between the outer portion 31 of 2 
the seal and the heads 25 of the collet. 35 
[0027] As shown in Figure 2 of the drawings the end 
cap 13 IS in its retracted position in which a tube is re- 
ceived. The tube is pushed fully home into the coupling 
body by turning the end cap 13 through approximately 
a half turn of movement with the tube locked in the cap 40 
by the collet. The endcap advances along the coupling 
body and the end of tube is moved in engagement with 
the seal 31 The heads 25 of the ends of the anns 14 of 
the collet engage the adjacent end of the sleeve 32 forc- 
ing the sleeve further into the coupling body. The sleeve 45 3 
32 is forced by the collet against the outerportlon 31 of 
the seal to compress the seal and force the inner portion 
30 into engagement with the end of the tube. 
[0028] One end only of the coupling body has been 
descnbed and the other end of the body illustrated which so 
IS an in-line connector is sfrniariy fomied. 
[0029] Figure 3 of the drawings shows a further ar- 4 
rangement in whfch the seal 29 is formed with an axially 
projecting collar 33 around the outer peripheral portion 
31. The collar has a rounded end 34 with which the ss 
sleeve is engageable. The end of the tube engages the 
seal within the collar and pressure of the sleeve on the 
collar forces the collar inwardV to seal with the outer 



periphery of the tube in addition to the end seal on the 
ttibo. 

P030I Figure 4 shows a still further arrangement in 
which the seal 29 has a raised toroidal shaped proiec- 
tion 35 around the outer portion of the seal with whfch 
the sleeve is engageable to press the toroM shaped pro- 
jection in engagement with the periphery of the tube 
Other features of the arrangement are as previously de- 
scnbed with reference to Rgures 1 and 2. 



Claims 

1. A tube coupBng to receh/e and hold a tube cormris- 
ing a coupling body having a throughway open at 
one end to receive an end portion of tube, an annu- 
lar step in the throughway facing the open end to 
provide an end stop for a tube end. an end cap en- 
gaging the coupling body for axial movement be- 
tween forward and retracted positions on the body 
the end cap having an opening for the end portiori 
of the tube to extend therethrough and a tube lock- 
ing device in the cap to promote entry of a tube into 
the cap and to resist withdrawal of the cap. an an- 
nular seal located in the coupling body adjacentthe 
annular step, the seal having an inner annular por- 
tion with Whfch the tube end is engageable and an 
outer annular portton. and means to compress the 
outer annular portion of the seal axially in response 
to fonward movement of the end cap to cause the 
inner portion of the seal to be pressed into sealing 
engagement with the tube end. 

A tube coupling as claimed in claim 1 . wherein the 
means to compress the outer portfcn of the annular 
seal compnse an annular sleeve located In the 
throughway in the coupling body through whfch the 
tube extends, the sleeve having one end in engage- 
ment with the outer annular portion of the seal and 
the other end in engagement directly or indirectly 
with the cap to be forced into engagement with the 
seal by forward movement of the cap on the cou- 
pling body. 

A tube coupling as claimed In dalm 1 or claim 2 
wherein the annular seal is in the fomi of an annular 
disc having an inner and an annular portion for en- 
gagement by the tube end, and an outer annular 
portion for engagement by said compressing 
means. 

A tube coupling as claimed in daim 1 or claim 2 
wherein the outer portion of the annular seal has an 
annular projection facing the open end of the cou- 
pling body with whfch said compressing means is 
engageable, the end portion of the tube engaging 
the inner annular portion of the seal within the pro- 
lection so that compression of the projection press- 
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es the projection into sealing engagement with the 
outer surface of the tube. 

5. A tube coupling as claimed in daim 4. wherein the 
projection on the outer annular portion of the seal 
comprises a shallow collar formed on the outer pe- 
riphery of the sea) within which the tube end may 
engage, the collar having a rounded end portion 
with which the means to compress the outer portion 
of the seal engage. 

6. A tube coupling as claimed in claim 4, wherein the 
outer annular portion of the seal has a toroidal 
shape project within which the end portion of the 
tube engages the seal and with which the means to 
compress the outer portion of the seal engage the 
toroidal shaped projection when compressed the 
sealing against the outer surface of the tube end. 

7. A tube coupling as claimed in any of the preceding 
claims, wherein the tube locking device in the cap 
comprises an annular collet having a plurality of re- 
silient arms and the cap has a cam surface which 
tapers towards the open end of the cap with which 
the resilient arms of the collet are engageable to be 
pressed inwardly with movement of the collet to- 
wards the open end of the cap to force the arms into 
gripping engagement with the tube. 

-ri . 8. The tube coupling as claimed in claim 7, wherein 
* r: . ^ the ends of the amis of the collet are engageable 
with the means to compress the outer portion of the 
sealing ring so that when the cap is moved in a for- 
ward direction on the coupling body, the collet mov- 
ing with the cap forcing the compression means to 
act on the outer portion of the seal to cohipress the 
seal into sealing engagement with the end of the 
tube. 

9. A tube coupling as claimed in any of the preceding 
claims, wherein the interengaging means are pro- 
vided between the cap and coupling body which, on 
rotation of the cap in one direction drh^es the cap 
forwardly on the coupling body and in the opposite 
direction rearwardly on the coupling body. 

10. A tube coupling as claimed in claim 9, wherein the 
coupling body has a spirally wound groove, and the 
cap has a projection or projections engaging in the 
groove to cause the cap to move forwardly or rear- 
wardly on the body with rotation of the cap in one 
or other direction. 

11. A tube coupling as claimed in claim 10, wherein the 
spirally wound groove on the coupling body extends 
approximately half way round the coupling body 
and the cap has a projection engaging in the groove 
so that a half turn of the cap with respect to the cou- 



pling body advances or retracts the cap over the to- 
tal travel of the cap pemiitted by the groove. 

12. A tube coupling as claimed in claim 10 or daim 11 . 
5 wherein the detent means are provided for retaining 
the projection in the fully advanced or fully retarded 
position in the helically wound groove. 
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